Introduction
The labour market's ability to function as macroeconomic equilibrating channel is equally crucial for Eurozone members and countries which attempt to join the monetary union. In this article we address the ways in which central European labour markets have responded to Great Recession. More specifically, we explore the flow approach to identify the presence of common/distinctive features of labour market adjustments in three countries: Austria, Czech Republic and Poland, each of them being an interesting topic of special research (see e.g. Strielkowski and Hněvkovský, 2013) . Special emphasis is on comparisons between the dynamics of the youth and prime-age labour markets, since youth unemployment appears to represent the major future labour market policy challenge (ILO, 2013) . The proposed analysis is based on EU-SILC longitudinal data for the period [2008] [2009] [2010] [2011] . Austria serves a reference, low unemployment country. The main aim is to detect the departure (and the corresponding policy challenges) of the remaining countries from the patterns of labour market dynamics and adjustment paths that are typical for Austria.
We look into the gross labour market flows and flow transition rates (also dented as transition probabilities) of shifting between the three labour market states represented by employment, unemployment, and inactivity (Abowd & Zellner, 1985; Blanchard & Diamond, 1990; Gomes, 2009; Silverstone & Bell, 2010; Elsby et al., 2011; ECB, 2012; Flek & Mysíková, 2013) . Gross flows represent the movements of individuals between the labour market states in absolute numbers and constitute a proxy for assessing the labour market fluidity at aggregate level. Moreover, our analysis of gross labour market flows allows us to establish those that are crucial, comparable in size, or of minor importance for the entire labour market dynamics.
Flow transition rates are treated as a first-order Markov process, where the transitional probability of moving from previous to current labour market status depends exclusively on the individual's previous status. This involves the rates at which a worker is exposed to a risk of job loss, of finding a job, of moving in and out of inactivity etc. The analysis of flow transition rates is of potential policy relevance as it clearly indicates the gaps between labour market prospects of individuals across countries, time and age categories. This simultaneously provides us with the specific targets and benchmarks for policies aimed at lowering those gaps.
Another analytical possibility offered by a flow approach is to demonstrate how do movements of workers in and out of unemployment account for changes in unemployment rates (Dixon et al., 2011) . Which gross flows, and to which extent, are behind the observed unemployment rate increases? Is the role of the respective gross flows comparable across countries, time and age categories? This is again of potential policy relevance since increasing unemployment can be a result of different relative contributions of particular gross flows. Policy efforts that focussed, e.g., on encouraging outflows from unemployment may not be as relevant in an economy in which increases in unemployment were driven by outflows from employment (Elsby et al., 2012) .
The rest of the present paper is organised as follows: Section 1 is devoted to explaining our methodology of calculating the gross flows and flow transition rates, along with a "flow decomposition" of unemployment rate dynamics. Section 2 proposes the way of conducting international flow analyses with the help of the recent longitudinal microeconomic data that are contained in statistical compendium provided by the Statistics on Income and Living Conditions (EU-SILC). These data are then used for analysis in the sections to follow: Section 3 focuses on cross-country comparisons of gross labour market flows and flow transition rates, while Section 4 documents how the gross flows shape the evolution of unemployment rates. Last section concludes.
The Methodology
Gross labour market flows are defined as (i) the number of individuals entering the labour market from previous inactivity ( ) and moving either into employment ( ) or unemployment ( ); (ii) the number of those who leave employment ( ) and move either into unemployment or inactivity ( ); and, finally (iii) the number of individuals exiting unemployment and moving either into employment or inactivity ). Thus there are six possible gross labour market flows:
In turn, the number of those who maintain their previous labour market status can be expressed as → ) ; → ); → . Based on these observations the average monthly numbers of individuals involved in each of the six gross flows or remaining in the previous labour market status are calculated in Tables 1a and 1b in Section 2 for each country, period and age group of interest. In Figure 1 in Section 3, the value of → / indicates in per cent the proportion of individuals involved, on average, every month in a gross flow from unemployment to employment, and so on for EU, EI… These results are again based on data from Tables 1a and 1b in Section 2.
To derive the average month-to-month transition probabilities (flow transition rates), we divide in Tables 1a and 1b in Section 2 the number of people involved in a given average monthly gross flow by the corresponding row total. For instance, the following formula (1) expresses in per cent the individual's probability to exit unemployment and become employed:
All possible flow transition rates form a 3x3 matrix, where the diagonal terms represent unchanged labour market states. Each row also involves two off-diagonal terms indicating the transitional probabilities. In a fully tight labour market, the off-diagonal terms equal zero. Conversely, in a totally fluid labour market with 100 per cent transitions of individuals between the states, the diagonal terms equal zero. Flow transition rates for countries, periods and age groups of interest are expressed in Figure 2 in Section 3.
It is crucial for our analysis to link the gross flows with the dynamics of the unemployment rate. As a first step, we express changes in the number of unemployed ∆ ) as a balance of gross flows "in" and "out" of unemployment:
Furthermore, a change between unemployment rates recorded at times and 1 can be expressed as:
where the labour force consists of the employed ( ) and the unemployed . Since it is evident that ∆ , a change in the unemployment rate can be expressed as follows:
Formula (4) defines in percentage points which fraction of changes in the unemployment rate is due to net change in unemployment and which is due to the changes in labour force (LF). The term can further be decomposed to separate the contributions of gross flows "in" and "out" of unemployment to changes in the unemployment rate:
If 0, the number of unemployed remains constant over time. Then the observed changes in unemployment rate are to be attributed solely to a changing labour force. A negative sign of the third term on the RHS of formula (5) thus indicates a decline in percentage points in the unemployment rate due to increasing labour force. Contribution of changes in labour force to changes in the unemployment rate can also be decomposed, to separate contributions of the respective gross flows that shape the evolution of the labour force (for detail, see Dixon et al., 2011) . For the sake of simplicity we limit our analysis to decompositions expressed in formula (5).
Conversely, under constant labour force, unemployment rate changes would be driven solely by net changes in unemployment. Table 2 and Figure 3 in Section 4 indicate the contributions of the above defined components to unemployment rate dynamics for countries, periods and age groups of our interest.
The Data
In this paper, we work with the Statistics on Income and Living Conditions (also known as the EU-SILC) data. The data represents an annual survey that retrospectively reports monthly economic activity in the previous calendar year. The definition of employment in EU-SILC embraces both regular employees and self-employed individuals (including family workers) engaged in either part-time or full-time jobs. According to EU-SILC's methodology, unemployment is self-defined based on the person's individual perception. The inactivity group consists of students, further trainees, individuals doing unpaid work experience, retirees and early retirees, permanently disabled, military personnel, people conducting domestic work and care responsibilities, as well as other inactive persons.
The EU-SILC survey is designed and harmonized by Eurostat and its longitudinal version is constructed in a form of a four-year rotational panel. The survey has the longitudinal character which is extremely helpful in identifying each and every respondent's status on the labour market as well as its alternations on a monthly basis. In addition, information on labour market status reported on the monthly basis might minimize the time aggregation bias which is inherently present in longitudinal analyses, e.g. European Union Labour Force Survey (EU-LFS) which is distinguished by the quarterly structure of the data.
The use of longitudinal EU-SILC appears to be the appropriate way of conducting our analysis, despite its potential flaws, retrospective nature of reported economic activity and its self-declared nature among other things. It also has to be noted that the survey structure does not enable to analyse direct job-to-job flows of respondents.
The obvious solution would be to employ the most recent full four-year panel of EU-SILC 2012 that would enable us to fully exploit the longitudinal element of EU-SILC. For the time period between 1/2008 and 12/2011, it yields a chain of 47 monthly individual comparisons of the previous and current labour market statuses. Nevertheless, we are also interested in a group of young individuals (especially those aged 16-34) at the beginning of the analysed time interval, which excludes the possibility of working with the full four-year panel data due to the relatively small number of respondents.
In order to achieve our objectives, we had to extract two two-year periods from EU-SILC, namely EU-SILC UDB 2010, version 5 of March 2014, which covers monthly economic activity for 1/2008-12/2009, and EU-SILC UDB 2012, version 1 of August 2014 which covers the period 1/2010-12/2011. Both subsamples yield chains of 23 monthly comparisons of individual labour market states and contain considerably more respondents than the four-year panel.
Additionally, we analyse the prime-age population aged 35-54 at the beginning of both periods in question as a second group. For further analysis we selected the respondents of both age categories who fully participated in these two-year surveys. Hence, our subsamples for 2008-2009 and 2010-2011 can be regarded as pure two-year panels in which all the reported month-to-month individual labour market statuses are matched. Following this, we apply the longitudinal weights constructed by Eurostat specifically for these two-year subsamples and representing the standard means of minimising the possible attrition or nonresponse biases.
We deal with an age band of young people aged between 16 and 34 instead of a more commonly used band 16-24. For various reasons we believe that this choice is justified. One can argue that the later band cannot express the labour market dynamics of young people in full. The reason is that the fraction of young people under 25 who participate actively in labour market transitions is relatively small and even diminishing over time. As a result, their actual labour market histories can be depicted only partially. Tendencies such as prolonged time spent in education or postponed maternity decisions can be mentioned as supporting arguments.
The sizes and structures of our weighted matched subsamples are revealed in the following Tables 1a-1b. EU-SILC data organised in the already described way are used for analysis in Sections 3 and 4. First, let us concentrate on the "ins" of unemployment. In this respect, the first striking difference of Austria concerns the contribution of gross flows into unemployment from employment ( ; → to increases in unemployment rates. In Austria, this contribution is actually the highest, a rather surprising finding which applies to all sub-periods and age groups analysed. In other words, Austria is the country where the inflows of workers who lost their jobs account for much higher increases in unemployment rates than in the remaining countries.
This simultaneously means that the existing jobs are actually much less secure in Austria, and employees in Poland and the Czech Republic appear to be relatively more protected against layoffs -not necessarily in legal terms, but in a light of the observed contributions of inflows from employment to unemployment to unemployment rate dynamics (for detail see Table 2 ).
However, when looking at the "outs" of unemployment in Table 2 (especially at  results for → / , the contribution of the "outs" to diminishing the (prime-age and youth) unemployment rate is again the highest in Austria. Moreover, the total balance of "ins" and "outs" is favourable for Austrian workers of both age categories in comparison with the remaining countries (when taking into account the changes in labour force, the overall picture does not change dramatically).
These observations are consistent with the findings related to flow transition rates analysed earlier in this paper. But, unlikely to analysing the individual labour market prospects, now we can relate the different labour market dynamics directly to the evolution of national unemployment rates.
Conclusions
In this article we exploit the longitudinal monthly data derived from EU-SILC 2010 and EU-SILC 2012 to demonstrate the response of central European labour markets to economic crisis during the period 2008-2011. Our methodology is based on a flow approach towards labour market dynamics and consists of three major elements, namely of the analysis of (i) gross labour market flows; (ii) flow transition rates (transition probabilities); and, finally (iii) a flow decomposition of unemployment rate evolutions. Both prime-age and young workers are subject to analysis.
The analysis of gross labour market flows confirms a much lower degree of fluidity prevailing on Polish/Czech labour markets in comparison with Austria. This finding holds across the age categories and sub-periods analysed in the present paper. When analysing the relative involvement of individuals in gross labour market flows, we also find that young workers "churn" through the labour markets more frequently than their prime-age counterparts. This is in line with findings established in less recent literature for the UK (Elsby et al., 2011) .
The results of analysing flow transition rates (transition probabilities) of moving from one labour market status to another confirm the exceptionality of Austria and quantify the departure of the Czech Republic and Poland from patterns of labour market dynamics that is typical for Austria.
In this sense our results indicate that the major employment policy challenge faced by Poland and the Czech Republic is embodied in much lower job finding prospects (individual transition probabilities of moving from unemployment to employment) of both prime-age and young unemployed in comparison with Austria. This might result in migration patterns typical for both countries (see e.g. Kowalska and Strielkowski, 2013; . Another policy message stemming from our results is that Austrian school-leavers, university graduates (or those returning from maternity leave) are much more likely to find a job than young labour market entrants in the two remaining countries. Thus, the policies aimed at easing the school-to-work or maternity-to-work transitions in the Czech Republic and Poland have to intensify their efforts aimed at lowering that gap.
Finally, we link the gross flows directly with unemployment rate dynamics in the three countries analysed. We find that Austria is the country where the inflows of workers who lost their jobs account for much higher increases in unemployment rates than in the remaining countries. However, this tendency is more than compensated by exceptionally high contribution of gross flows from unemployment to employment to decreases in the unemployment rate in Austria.
For both the Czech Republic and Poland our results suggest form various viewpoints that the policy emphasis should be aimed primarily at encouraging outflows of people from unemployment to employment rather than at protecting the existing jobs. Indeed, low employability of those currently unemployed appears to be the main source of labour market tightness of Czech and Polish labour markets.
